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Summary

The purpose of this study is conduct a feasibility study for “Methane Fermentation from Food waste
in Indonesia”. The proposed project will construct a methane fermentation factory at PUPUK
KUJANG, a member of PT PUPUK INDONESIA which is a holding company of state-owned
enterprise group engaged in fertilizer. The factory will collect organic waste from food factories in
West Java, and introduce a methane fermentation system. The factory will supply biogas to alternate
the demand at fertilizer manufacturing plants such as gas / electricity generation / heat.

“Digested liquid”, a by-product of methane fermentation, can be utilized as a raw material for
organic fertilizers at factories.

There are more than 25 food factories owned by mainly foreign and Japanese companies in
industrial parks within 30 km of a fertilizer manufacturing plant located in Cikampek, West Java. And
we assume to collect 100 tons / day of industrial food waste. Such industrial food waste will be treated
and received from existing collectors.

Bio Energy Corporation (hear in after “Bio Energy”) has been operating a methane fermentation
facility capable of receiving 130 tons / day of organic waste at the Jonanjima Plant in Ota-ku, Tokyo
since 2003, and has been conducting gas supply and electricity supply projects. Bio Energy will utilize
knowledge in Japan to develop business in Indonesia.

Regarding the collection of food waste, by collaborating with existing collection companies, we
will be able to accept almost the same type of industrial food waste as Bio-Energy Jonanjima Plant in
Japan. By targeting the same type of waste as in Japan, it is expected that biogas and digested liquid
will have the same amount and composition as in Japan.

The tipping fee is estimated to be 3 yen / kg as net revenue of the methane fermentation business.
Biogas mainly composed of methane gas can be sold as fuel for a gas generator at a fertilizer plant at
38 yen / m3. The digested liquid has been utilized to alternate chemical fertilizer, and to improve soil,
but it needs to meet Indonesian standards.

Based on the information of industrial food waste that can be collected, we examined the processing
flow of a plant that can accept 100 tons / day of organic waste. The initial cost is expected to be 1
billion yen and the running cost will be 45 million yen. The digested liquid will be used as bio-fertilizer
and organic fertilizer, but will be provided free of charge (¥ 0) to the fertilizer factory in view of the
processing, packaging and distribution costs at the fertilizer factory.

Based upon the initial cost, running cost, and income, the IRR for 20 years will achieve 16.25%,
and the initial cost recovery period will be 5.9 years, indicating that the feasibility was high. A
sensitivity analysis based on the initial cost and the selling price of biogas showed that if the initial
cost could be reduced to 800 million yen, biogas would be sold at 26 yen / m3, 68% of the current
natural gas. Even so, IRR (20 years) was found to be over 15%.

Through the implementation of this project, we have met the requirements of ~ “reduction of organic

9 ¢

waste”, ”CSR needs at fertilizer factories, fertilizer production needs”, “acceptance of waste collectors”
and “acceptance of food-related factories”. And the proposed project will decrease 58,708 ton CO2 /
year.

After this study project, we would like to continue discussions with PUPUK INDONESIA for the
development of a pilot project at the R & D center. An outline of the pilot project has already been
proposed, and we would like to continue consultation/negotiation with the management of PUPUK
INDONESIA.
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3.2 MEBHBEREEVMODRLE - WEDIKNR

(1) BREETBIZHF5EE

/kéi\ B LSz L. EERARREEY ONBERZHIE Lo, FEIC OV TIERE
%Eﬁﬁ“é VAN *BE@MTOD 3 43I T@fiéhfwé Z& 753‘*'@? Liz,

W%% mﬁéﬁbfmé%mf&é @W%ﬁt IR @ﬁ%ﬁo%ﬁfi Z=Xit?]
MHEB/LZENTELRM T, AREEMZLIL TWDH EHRBND, DFE D, HEE T
F SN TV D EEFEID IOV T, FEMICITEBELIEEE 2>TnD EEZLND, -
2L, AEMAEIND ABEEY L T 5 & BRI ZMTH L EBZ D,
FELR I HH T, 7«7)“/“ 27V —, 2B L (JHR) 122V TIE, Wb b EER
BHBEED L T D 2 L IOEMERH D 00, BEBEETE» SHEH SN D FHO 0
@PV%%ELTﬁﬁLto;ﬂ%i Lol A A 72 AL R 1 & o TR S AL, FEE R AR
LS5 IS AT REZR BEFALEE 3 DR 2B W T, B STV 5, BARIZBIT AN, =) v —
DA B RS TlE, AT v, 7<7)*—\ AR BIZITF AN TR DD, fthoHHE
PEFEY) & P U CALEREL S N @i e T2 . AFE ORISR E Lz,

10



# 3-1 BWEETE» LGP S D GHRFEEY

PuBLiySReS FEZEY) DR PuBLiySReS
Al © ARSIV b O (REAES |- B IEE
diny )
EE OH) |- HEHROKE S 0 F = N i
© HDNET, BER
A1 - REEEERORE < HRDIIT, BER
ATy, ATV = AN L © R (LB ~)

HIPT) B dn B T357 & O FRHEE & ISR A T — A TR

(2) In%k - BWEREDERE

RSB TRV TR, TEMMICARE LB, 534U 7 2243 2 BEEEYIUE -
EMEE ZRN SN, TOEBICUIERTLL T\ D, BEIEMIE - EREE IOV TIL,
B FREPAELTRY . TEMMIZIBNTH, ¥H LD EZEH T, BEMOEFERIC

ONTEHETHBICELTWDEZ ENR—RTH D,

Z 9 LIZBEEEMIUE - SEIER 12OV TR, MER T A B AETHUG L TR0 E8LH
OEVERSNC BB A2V, BB TG0 HIZIE, BEEMIE - ElEE 2 LT, RHER
WZBEFEMZ IR L COW L EFZMI L, BIETANRWNE I DDOTF =y 7 24T> T D
T—Ab® D,

L L72A 6, IR - BICER -CUBRER 2353 2 ¢, BB T35, INEE - JEfE
F AR BT DA T v =R L | EEY ORI — oI5 2 LTI EE
ThdIZ B LT, BEEMDEIZBIT 2 HER L >TUL, 2 74TV ML EFEE %
TV DB OFEE, R, AHEEH, LB GER ORI, TSRS N EMERT 52

OO THEHERLOTHY, E& - EENRERESGED Z L ITRERILTH 72,

— 05, %k T D K 91T, SNERC B REEN D LN SRR AL &2 A RREEEEY)
ZUVEE - B L COW D EBELFELTND, A U RRUTICBIT D A X URBEEE SRR T
HET, 2O LTEREENSA— LT D LT, EBAREEREEZITO L L,

SEEYNE - VYA Y IILDOFHIE - BR

A v RR T OBEFEMIERIZ DN T, R & 72 5 DX 2008 FFEIZHIE S vz ey &P
1% (BEEWE IR 5 2008 FFIEMHEH 18 5) ) &, TOMATH LD 15 EEK OBEE
FOBEFEYEHE (2012 FETHE 81 5) | L7 d,

2008 “EFEFEWE PRIE TIE, BEEEW 2. OFBEFETEY ., @F DO FREED FEEFEFE (PG
B, FESE IR O CRAT DEEY). B X OOREREEY (BRI & AR, B
MOFEREIR OV ERL TND, YHEICBWTHR LT 5, EERAEED IOV TIL,
OIS T 5, RETIE, BEEDEHEAZITHY BT, BURICRAENH, VYA 270, Va—2
IZ R DBEFEMOHNR & . BEREMLROYGE L FHEMIT TN D

VB 7 = 7% A b https://www.env.go.jp/recycle/circul/venous_industry/pdf/indonesia.pdf (F% H 2020 4
2 A20H)
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REMEE~OE T U 7Tl EESFICEBOTUIAFREIEDIZ OV TRIESHNIZHY]
STALEN RO D DD, HHEFEEEMIZ OV FAIR A RO 2 OH T, f@jlo V4
A 7 VAETR EITAREEE L 2o TV %, AREBEIEME B OV TR, —RBEEY DL OB
NERLZSE N DN RIET H 5, FEREDEFICI T 2 ARBEEMLIIZ OV TIE, RIF 38 T
SNTEY, ZOEEBLITET D Z ENREEE WO T Rb ., BIAERNZRERHNEA TH 20
—REEZOND, Ll TREBVICIE, 2008 FEREFEYE A KD E | BEZEMM, EE
HPNZ I 2 AR ORAEIMGL, VA 7 VEEREISEL720D ) A 7 ViERE
i SNDAREMIITIch D B 6ND,

SABAR - BAIRILX—DFEHE(E

FATHEIC L > T, L TFOMEEREG TN L0, BREEA~oe 7V 7tk 20
B A FEMNZ A L7z,

- B TIE L D AEEE  4~5 P/kg (IUE - SEHREA)
- ERTHo= R LF—ax b B8 /AW, KIARA A 38 FI/m3, Ak 9 [M/kg
- RIS BE T 2 A BEARERCEE 50 M/t

B IZHOWTUL, Rk d 2 AHEBEEM OIUE - EIREL ~DE T ) 728D AF
FERFFRFED TR v P & 72 DA 2 s L7z,

NAF T AN LD =N F— RO TE, BB THICB T 58S - B W AOTFEE
&L, WA 2 T ADORM « lRFeTEE R LTz,

A Y FEREDRIEY) T o 2 LR O AN O RS L TORAIEIC O W TR, IER
T, WHBUR, BEE~OET U 71T, EHTEEZRE LT,

(1) AREEVONEE

%k 3 5 AHEFETY O - EEE (AT, AtLE35) ~oe 7V 72k dE A
TEAVER 24T 5 AHEBEEY OB IX, 5 F~9 M/kg BBE L 725> TW5, A tLEEBID%k
WAV RRU TEABES, PERCHEEADE S, L0 IRHEOLEEE H CIE - EifZ 5%
A D EFIIIFEL TWDMN, £ OB FIEOFBAMECHEIZME, FL—3 ) 7 ¢ 3R e
WwWHZEThD,

AL IIHEIOW#EE TV, AEBRMEICBIT 2% E & LT, TA AL A5 BEE T 50 5L
HEL, THUXy 7 ORI THICH D A X U REERFRITIRA L2356, BX % 3 Hkg DL
PR e A X UREBERRR I A D T E B R[EE) E WO FERRICE -T2, Ko T, A X UHElEHE
DOF v MIAL LT3 Mkg DHEAZ255 2 LN TED EWITET, HERFEITH
NP DY
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(2) N"AFHRADFIA - ®FEFHE

- NAFAARDERAE

4 FECRT Dim O el E 2258, 1100 b /B OFBEEFEMICOWTIE, A4
T Uk T T AN D BREBEIEY) & [FRROMEK &35 ) LW O RIS D & N
A F I ADMEL FAERITAARLFERE 725, 77206 19,000Nm3 DA FH ADFEAL
A BT ABNT A FTAD 50%I2 8725 9,500Nm3 & 725,

INAFIHADFIEZDWNTIEL, EORAGEE LTHEEL TWDER LG4 #EE T 5
PUPUK KUJANG & Wik a 17> 72,

ET. BB TS TR, RRT A% 1. ALFEEIOREE, 2. (LFIERHE ST 5 72 D #L
WA 21T 5 7= DIREL. 3. HAREMEOBRE L L THEA LTV, mtfméx&y%
BEREN OIS T 234 FH 2D &, R LR O RKKT xﬁﬁﬁ;@ 1%\ 72720728
JERF T & Uik, 3. T ABEHOBMEIE LTHEMAT 5 Z &@ﬁ%%f%é&@ﬁ%f&

>77,

- HARBRICERYT 2RXATADMLHK

HELTND A X UREBERENDME SN D A T ADOMIEEIL, T AIEBEHOREL
ELTHMALTOWDERAT ZABEDOK 6%IHYST 5,

THRIT, BRI TIHBICTER L COW A RET ADRS & 72D, IEEF TS Bk, a9 53
A FHAZDONT, RRT ADOUIEFRE L RSO TR T 52 L2 BERL TN D,
NA FmF P —E, 2010 FEE LY AARICEBNDTAA FH ZOEHT A ABE~DENFEE
ZITH->TEY ., Btz imﬂi%#kwégk%ﬁtﬁ EIWFHEETH D, T, A

TJ A % RIRIT A DMAEFAE & R L CTHHG T 2721213, HIGOREREDLEL R D,
# 32 BRI TGS T D KIRT AD RSy
% mol (Dry Basis)
"B .
EE IS G
02 0 0
H2 0.3 0
N2 1.92 4.55
CH4 92.89 83.12
Ar 0.02 0
CO 0 0
COo2 1:5 5.17
C2H®6 2.38 2.85
C3H8 0.61 2.37
C4H10 0.25 1.14
C5H12 + 0ul'3 0.8
TOTAL 100 100

HFT) PUPUK KUJANG
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TFAETF— 20D, HAREEFEEOR 6%ITBE 20O THIVUL, /A 4T AOFHEEE I
INRIZHEN 2 . RIRH A LIRS SH7- ECHARKEMOBRE L LTIEHTAZ 2R LT,
B TSSO P =T b, K 6%ICMERWAAL T T A EZTANDZ LIk D, A
ERA~DOHBLFEL TNDENI TR N ThHoTo, A AT FU—iE, AARTIEI A
FH A% Bili7e EOR/NROMIERZIT > 210, T ARBEMKICED Z LT, 10 FficH
TZOMERSEERFRTHAZ EEHA L, BRI THO =T 13 H RO FEHIZE
(T DRI L2 b DD RIL Y BRI~ DB LA L T M A HADZIT A
M 2R LTz fbam & L Cik, THIRBIII AN A A T A DT ATUT e & HEER S 5,
— 7. BEFOE L0 A7 AT F L2 ANDGEIT, REHIBIDS L] TS, AT AN
EMAETEDLLEVWI A RRUT TOEGEFER EE2RIT, 2T AU DN T OREED &4
] twnworbnEnot,

AL HARFEO IR L0 | IR TS L ONE " B PUPUK INDONSIA /X, 1. A
BEAmEOTE T & 2 HHEdGE, 2. (L ERtOEHIHNIC & 2 T8k, 3. IR=RT A
DHITEE WS AV FEEHELZENTEDL, ZNUHAY Yy M& T E—/L L, PUPUK
INDONESIA OFRE I, f/NROFMHUEIZOWTOEMEEIGD Z ENLEL R D,

THAHIR PRIz, TTEEKRKE TH Y, PUPUK INDONESIA OZEFEERL E L CERMOER
RTEH CTd % Prof. Dr. Bungaran Saragih OFfhE L iia L, FENAZIT IS G-, EHE
£V, Saragih RIZHFEDOFHHALIT-72 LT, 4%, M TOT LB T— 3 ROFHEDN
HEITo TN W) HEt RSz, SeE FEMRR A TIX, Saragih K)HD7 4 — 1
PNy ZIFRZT TR, REERFZEIT OV T, 2016 41T Saragih KA3FHH L7ZBSICEE L
THbOTHhY, —EOBMREZSD Z LIXAREE B X T D H DO, PUPUK INDONESIA @
PRE ML OWERIISHOBBE LR 5,

© ARAREBHICERT HRRHN DI

B TS DMEA LT 2 KT A OAtA& I, TGRS I CIEE) L, 2 R HZ3E & v D
NSO S ZZE LT, LM &L 72> TWnD, BT U7 RU#HRIC LY, FEMEA
BETd 2 BT, 38 M/m3 (IS THiR/R EEMRIcA X U T A FIRE T DA AT A% R5ET
DT & Llc, BT 203, FEMGHNIIBWTIZEBEIO A[RENENS & 2 KIKTT 2 Otk 2 v
T, BEST AT 2L & Lz,

(3) HL&EDFIA - RTHE

AV ERRIVTICSEITS, BHEENG EDLE

PUPUK INDONESIA, PUPUK KUJANG, EHAH~OET V7280 AZ L HEEDH|
FEW) T o D WHLIE DI T IEICOWTIE, 1. AREEIAIEE, 2. iRt B A (HEAE) |
3. NAFEEIO ZFEENEZOND Z ENDhoT-,

A2 RRUTOEETIE, Z 9 LR E 2G5 2 & T AR O 2 3 L.
{EFREEHC X D EERIC L > CTHEE - 1 2 B U R EOEENN L2 b0 TH D,
BITREREE LT, BERICL DR PO A IRT,
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#* 3-3 B OTE A3 AT 2R LR

FlXE W

1. AHIRIRIEE: © AR O

2. WIREEEGEA |- HEOKE, BATIHHERE LTRSS TWD

3. A Ak o WEMREONL FEMAEME L, TEASGET D,
(R, ERIEMDT)

HED 7V 7iELE b LT, HET — L 1ER

- HIEBRDOBE

Lﬁ@3@%:owf LR OTE A FTREM: 2 Mt LT,

A B URBHLPRIZ BT, R ~O B AR L FIFEFEOHELIRNBET S, ZDOZ &
NN ﬁkﬂ@@ﬁ%ﬁ@ﬂ%ﬂ%%? PEDORERER E /0D, BASCRINZI D TIXH
(iR Z R R e U CTHEIFIH ST D FEZFIN L S AFE L. BN CITEESEEE A~
JEREFIHR E L S b, BARIZEB W TIEEICTE TR S, {LFBIEE & Rt e R A e
SRR EOAEE = 2 N EEFA~D A Y v MEERZEHLTWD

B/HA

B
e LIER 50

SHH{ETROFIRE>
ﬁ*ﬂ:ﬁ?"if& HIERNE
S | oG o (en (wy

KA - R E TR

L R

i TAS/
Tt/H) St-Jt /it

BERIE - R

#nft : 1,000M/10a
-FHEE - ERE

5,498t/ 4EE(20134F)

4,973t/4 (£ (20134)

FENPOHD
HZH
(3.8t/H)

A5 BB TR 25kw 22

S35t ik

37°C22H
WIERT Y~ 7 WEIE : 6,000t4
3-1 HERAARTICH T 5 A 2 L RBET mt 2 & GO A7k

HIAT) RORRTEREGAR [IORRT D A &7 U RFEIC K BT IMERFE) 2RO BEEE HP [ X & 0 A bk
DFNFHIE LY KRG 32BEI, AT — LIS TER

2 https://www.npobin.net/142thSakai.pdf (F]% H 2020 42 A 20 H)
3 https://www.env.go.jp/recycle/waste/biomass/example.htm (% H 2020 422 H 20 H)
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<H{EBROFIR>
R/ BREICLBH SAANRIEEBRE - FIFfEm

m IKFRIRE
2

<BURSE
BfmEE
<BfhE
7t/ 10a - &
g%k S o
BERME, BB ¢ R (HBh7Y)
SFREE - FHE
1,800t/4F 4 (20184F)
1,800t/4F {#F(20184F)

&I
1,278t/%

MBS

BB }(‘fzﬁ17> NE=EBIO” ﬂﬁﬁiﬂﬂ*ﬂ
2,555t/ 4 4,500t/4
3-2 EBRRET ZRERTICRIT S A X UREET n ' R L I LIROTE A
HAT) 7 I 2BERSHE T = 7% A MEDY, HEF—22Lp8e v 7 &2, AT — LI TE
%

A RRTT HAARRRICAZZRETH2UETH Y . EEDEERO D TEERIC
KOEFENRZ L ZEHDOTWND, oA v PRI T RFEES BILEEE ORI 2§ 5 Bok
ZEBHL TR Y, MEICIHEEERORIEZ R 5 2 LITEREBECRICEBT 26D L
WA D, — T TIHBIROFIRTOEICIT, BER PRI EEL 7 VT 526007 T0
BAfEFRED 5 2 L b AFEI T LT,

- AHRIAIER & L TOHE

LRI HERR IS SN2 b DI X D R DN R D08 Ry E Wb D EHE Y Uk,
AV LORTIIERE T L LVERERE LTRIHAT 22 ERX— R TH D, TRIT.
AAR TR T2 A ¥ U REEMRRIC CERBEAMBIOR S ER LD, REETHRTTTHHEA
WIIFERICITNE B Z HNDT20 02%03 5 0.15%FEHE DRZEFR 2 G LM biRIZ /e D L HESR
LCTWb,

4 https://www.aise.jp/news/news/180615_nhk-minamisanriku.html

16



* 3-4 JEEHNZ XD A X BEEEHLIR O RSy

BAL | fEgk A | Mis%B | Masx C | M@k D | MisXE | Migk F | Miax G | Miak H | MEak I
s | s | BN | e | T L | LR | LR
FE 7R TR IR iA(ﬂEﬁ HETH :I:ﬁjﬁ Sads | R A 2 1 b« .30
&) OV a5 TR 7 e e

EXSS % 93.9 95.9 98.3 98.2 97.4 97.5 98.4 99.5 96.9
pH 8.03 7.66 7.79 8.04 8.08 7.48 8.55 9.60 8.38
EC S/m 1.97 1.96 0.82 2.05 1.49 1.43 1.68 1.00 0.78
SS mg/L | 33,900 | 26,700 | 9,630 10,500 | 15,900 [ 14,900 830 1,250 | 27,600
VSS mg/L | 22,300 | 17,900 7,510 6,340 10,600 | 11,000 460 860 13,800
TS mg/L | 61,200 | 41,300 | 17,200 | 17,800 | 26,200 | 24,600 | 6,650 5070 | 31,000
'S mg/L | 40,500 | 24200 | 11,600 8,730 14,800 | 14,300 | 2,820 1,800 15,200
CODy» mg/L | 17,800 | 14,100 | 3.290 4,200 8,010 7,880 1,350 1,040 7,930
CODy, mg/L s - - 12,900 | 18,000 - 1,300 3,570 -
BOD mg/L | 2,710 2,320 1,150 1,890 2,430 1,640 716 254 810
TOC mg/L | 6250 6,220 738 406 1,860 3,840 - 768 1,060
RIRFE mg/L | 17,000 | 9,790 3,620 4,930 3,900 8,180 3,410 1,640 5,020
HileA 4> | mg/L | 1,100 1,390 307 1,520 1,030 786 1330 1,110 667
%‘/ ;: = mgL | 1480 | 1,740 | 731 1,550 961 798 1,570 | 1,060 671
iff fi i i 26 5 mg/L | <03 <0.3 <03 <03 <0.3 <03 <03 <0.3 <03
HAEE 22 f mg/L | <03 <03 <03 <0.3 <03 <03 <03 <0.3 <03

REF mg/L | 3270 3,390 1,290 2,710 1,640 1,820 1,900 1,330 1,770
£ mg/L | 949 536 267 320 238 404 82.6 143 505
UUEEHEY > | mg/L | 7.08 169 8.71 35.2 6.90 55.7 36.0 53.5 0.54
RPN mg/L | 2,940 3,210 490 1,190 1,900 2,570 924 397 383
S mg/L = 850 = 1,480 1,120 - = 802
BN T N mg/L - 1,600 - 40.4 24.6 = = 10.4

<3N | mg/L 5 661 - 7.7 428 = ) 1.15
FUIERG Gih4y) | mg/L = - - 17.8 26.2 24.6 = <5

HAD) FAEAN (RIS [ERBROBULNDE Z D A Z o RBEHLK ORI )

FLWHLIROREE LTERERD ) BRIESDRENMNEDH LT E=TRER LD,
B YN AREERTHD, 2O LD LIRS 2108 L2 E e AERHRSE D
FIRGE TR Z 155 Z LR FREL 72 D,

— 5T, BEBICLIARIEEIOEEE L L BHR, VUi, ) U LIONWTEESR
BNDIeNWZ ER o T, IHLIREZIRMET 5 2 & T BEEAH -T2 LR L HES
NDHLOO, BRETRICITBMNZRa A MRAKEE D, -, BEAT., THERIAE
ﬂiﬁ?ﬁﬁTé%@?%éoﬁmm%%ﬁbtkf\ﬁﬁﬁﬁ?é®?%ﬂﬁ\%MW%
ARIRIRIEEE U CHIIE L CHRER ) ERELTE OO, H K S HITITERER 2T
VENRHDHENWI AR N ThoT,

£ 3-5 ERRITITONWT DA > K37 HeE Lk & o g

A2 FRT T HYE bR (FHE)
N (£%) 3-6% 0.2%
P (U ER) 3-6% 0.02%
K (BU DL 3-6% 0.19%

HIFTD) T F— 2 THERR

5 http://seneca2 I st.eco.coocan.jp/working/nakamura/56.pdf (F4'% H 2020 4=2 H 20 H)
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BB, RESHRELTWS] tWnHaXr hhbot-, AKX URELRBRT,
A E ENDRBDIIDRIND T2, HEDITIRFB IR T 5 Z &1/ b, FUEHEIZ
WA SEAE-OIE, REZGERNT2EOTENNEL S,

WU T, bR ZE REICBAAT5 2 & T, IBROTWRSO—2>ThrEFRL KT &
NTE, ALZERZRB I D Z ENRTE D RITON TR, EFEA . PUPUK INDONESIA,
PUPUK KUJANG & b8z R L7z, —H T, JEEE LTRBIEL72DIZE, A Rxry
T OEELTE- T ZERNETHY | BECRBORN R EDTRRNNE LD Z LWy
Mmool

—J7 IR & ik U721 AR EDEIEE Ok e L TG 2 Z L idrieE L b b,
A ¥ RR T OFFEBETEADE ORIE T T, A~ A3, BELFEE L THEETIZIE
Bt B0E L T2, AESHELZRE TS50 L LT, HBIROBKBRAZMGT 5 2 &
ERELTCHERNZIT) 2L L LT,

- TIRWRHF & L TOEE

TS EA (HEE) & LCOEHRIZOWTIE, 41> RXUToREDH B, TCN b (%
FIER) | T ZENRREETH D Z LR ahoTe, ThuE, AREIRAIEE O FEAR & A4k
2. AZ CREERIE T, AICEENDIRBEDIIDMIND T2, RESBBDT D &
WCERT 5, EEEICHEEG ST 572011, REGEZRNT HHO TRALEL 25, Hk
i, HHERBEAE LTHEMT 201203, REOEARED TENSLEL RS,

« INAFRERE L TOE

WIZ, NA AR E L TORMIEZAT o 72, /S AMERHT, HRICHMAED R ELHBRAT D Z
ETHEAWET LI LEAME LTS, TR A FRUTOREETED b, A
A FIERHZRD SN D ERMEL 70D, SEHAD S H, 1 HAZMIZTZ LN TEIUL, A
FIEEE UCRE ST D, ARMEICOWTIE, BEHER R &3/ < | AR ROE BT — &
R EBROLND,

# 3-6 A ANEEHI KD B 5 [ 2%

B >~ KRV T RE BME (HAGE

a. Penambat N. EREE

b. PelarutP. U R

c. Pelarut unsur hara lain. F OMIRFEE

d. Perombak bahan organic = DMERED % S %
c. Pembentuk bintil akar FRABLEE ~ D % G-

AT A v RO T %8
HAICEIT 5. ¥ OEE B2 551 2 BT . WLIROEMEIC W ThOEe 7 U v 7

AT oz, R, KHAP TOERBEEOIEMACICRIRNH D Z LD RBINTND Z LN
HA L7e, EREERTEAKRET TIILE L TR T IITRED & R DMK E RN
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52 L CEFZETEHEDIEEAL LNEM A~ RERZH D EHEE L T D,

- JHIERDERA LA

VI b ZEE 2 ORI OW T, 1. Bk OI5R 2 BHEEFIEE ORE 35, 2.
NAFIERLE LTIERAT S, 0o FET, IRANHETH D &V o fimicE Lz,
BRlZ, 2. NAAERLE L TOIRRIZ W TR, B EAl (HEAE) & LToiFHIzOW
T AV FRRTOEED S S| ICN L (RF/ER)) 2T 2 EPRETH D Z &2
GyoTo, ZAU, ARSRAIEEL O & RIERIS, A X REHRFE T, AEDICE N DK
FOIIREND I, RESDEAT D Z LICRINT 5, EEEICHES ST 57201203,
RFEDZRNT DEOTREPNLEL 0D, HkikE, HBEIEAE LTHERT 2720121,
IRFEOTNIR EOTREPME LI D,
DA (Z DN TIE, A T ¥ VN T R K OV A 2R I PUPUK INDONESIA
PUPUK KUJANG ~D b7V 7 %&4To7z, BUK, IEBIOflit&IL 8 F/kg &> Tn%, A
BIRELOHA . = ZICBUN D 50%DABIERNEH SN D -0, BREOAHEIREHE A
¥lXda Mkg &5,

HLIRDREAE 172 Bl oW THE, BEtHEEE o7z, kT2, B VBT T
TR ANVIRORIER & O T, HBIRIZOW TR, A > U T OFEEE Z -
FTZENTEE, ZITANFREE WD RN RIS N, #EszE AW TH, BENTE
ETHIET 22 b AREE VW) a A PhH o T,

AEEF DO AR FEAMRE S 8 M/kg Th 5D Z & | IR A RIS LT 272D DI T, W%, ik = A b
IR D ANA ANEE 2 BATT D720 D& 2 7 SOBATEM D3 A N p EaiR L, A Ak
AR FEEE 72 D ALIRIC OV TiE, EE RSt T 2 L & LT,

- HIERDT VEZTE#ME L TOERAE

LIS WG OTE LS L 72 205 B AIREME & LT 788N T o = 7 G aEE |
ZEAL, HLEEZ T =T e LTERT 2 HEbBET LT,

HLRITER onE R 2R L TR Y ERIERE LTHEHARRETH 5, Z ORHEAETE
HLT, 7 UreE=T RMKORE R L 7858 T =7 fEEE ) O e &
EZ bbb,

BHHEFETED D A X FEFEIBIZ L O AT DA AT AEZFIH LT, XA FHARA Z
WL VAR EAR L, BONTARKUTIE T8 & TR T vt =7 flEkE ) 12TV
M7 5, BECAREEZ W TRIET 58K % A A H A Z AW TREET 2950 Bk}
BiItuThy, KaX hTORENATRETH D,

[ZEFRPRAET B =T BIEERE ) 13, 2~3 BoZAREETHY , (L7 7 T TIE
—RENEA SN T DENSHMA  RRU T TOFEL AREL ZE2 b5, EHERIT.
4~5%D NH3-N # 51 b O T R THIZB W TEEIOJRELE LTHEHAT L Z LR TE 5,
AKX H LR L CEBEE T 5,
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PUPUK KUJANG 12 LT, 7 =T EE OB ICOWTIEmE#EL T 7225, BT
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AHREH

BHRRFEBHOEEE (RXA 2 RO T7HEDRER)

1.2. MINIMUM TECHNICAL REQUIREMENTS OF ORGANIC LIQUID FERTILIZER

NO. |PARAMETER [UNIT QUALITY STANDARDS
1. C — organic % min 6
2. Follow-up material: (plastic, glass, gravel) (% max 2
3. Heavy metal:
- As ppm max 2,5
- Hg ppm max 0,25
- Pb ppm max 12,5
- Cd ppm max 0,5
4. pH 4 -9
5. Macro nutrients:
- N % 3-6
- P20s5 % 3-6
- K20 % 3-6
6. Microbial contaminants:
- E.coli, IMPN/ml MPN/ml max 102
- Salmonella sp 2
lmav 10
7. Macro nutrients :
- Fe total or ppm 90 - 900
- Fe available ppm 5 - 50
- Mn ppm 250 - 5000
-Cu ppm 250 — 5000
-Zn ppm 250 — 5000
-B ppm 125 - 2500
- Co ppm 5—-20
- Mo ppm 2 —10
3. |Another element :
- La ppm 0
- Ce ppm 0
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TIRBRFDEEE (RXA 2 PRI TEORER)

MINIMUM TECHNICAL REQUIREMENTS OF ORGANIC SOIL PLANTS

INO. [PARAMETER \UNIT QUALITY STANDARDS
1. C - organic % min 15
2. C/N 25-35
3. Follow-up material: (plastic, glass, gravel) (% max 2
4. 'Water content *) % 15-25
3. Heavy metal:
- As ppm ppm ppm ppmimax 10
- Hg max 1
-Pb max 50
-Cd max 2
4. pH 4-9
S. Microbial contaminants:
- E.coli, MPN/g MPN/g max102 max 102
- Salmonella sp
6. Micro nutrients :
- Fe total or ppm ppm ppm ppm max 9000
- Fe available max 500
-Mn max 5000
-7n max 5000
7. |Another element :
-La ppm ppm 0
- Ce 0

*) Moisture content on the basis of wet weight
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A A BHOLLEE (BXA ¥ K 7EORER)

I1.2. MINIMUM TECHNICAL REQUIREMENTS FOR MAJEMUK BIOLOGICAL FERTILIZERS

QUALITY STANDARD ACCORDING TOTYPES

PARAMETER OF CARRIERS TESTING METHOD
Flour / Powder  |Granules / Pellets  [Liquid
Liquid Total living cells *): 10" cfu / g dry>10 cfu/g dry weight>10"cfu/ml  frpc™™)
a. bacteria weight sample  [sample
b. Actinomycetes >10° cfu/g  dry>10° cfu/g dry weight>10° cfu/ml tpc™™)
weight sample sample
c. Fungi >10°  propagul/g>10" propagul/g dry>10* TPC* *)
dry weight sampleweight sample propagul/ml
Example :
1. Rhizobium sp + Bacillus sp
2. Azospirillum sp + Pseudomonas sp
3. Azotobacter + Saccharomyces sp +Bacillus
4. Streptomvyces + Tricoderma + Bacillus
Functional :
a. Fastening N Positive Positive Positive Free media N
b. Solvent P Positive Positive Positive Pikovskaya media
c. Fitohormon Producing [0,0 >0,0 >0,0 Spectrophotometry
or HPLC
d. Organic material remodel Media for CMC / Avicel
Positive Positive Positive or
agar media
Guaiacol / Insulin
Pathogenicity Negative Infection into tobacco
leaves
Contaminants::
E. coli max of 10° MPN/g or MPN/ml IMPN-durham and test
continued on the media
E.coli
Salmonella sp max 10° MPN/g or MPN/ml MPN-durham and
further tests on the medial
Salmonella
Heavy metal =
- Pb < 50 ppm < 50 ppm < 50 ppm SNI
- Cd <2 ppm <2 ppm <2 ppm 2803 —2010
- Hg <1 ppm <1 ppm <1 ppm
- As < 10 ppm < 10 ppm < 10 ppm
Water content (%) <35 <20 o ADBB

57



|pH 5,0 -8,0 5,0 -8,0 3,0-8,0

h)H H,0, pH — meter

" It contains at least two types of microbes
")TPC is performed on a specific medium for the microbe, TPC = Total Plate Count
™ Especially for biological fertilizers with a dose of > 50 kg per ha

™ Moisture content on the basis of wet weight; MPN = Most Probable Number
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PT Pupuk Indonesia
PT Pupuk Kujang

a

Methane Fermentation from Food waste
- Generating Biogas and Organic fertilizer -

BIOENERGY Corporation
NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Contents Outline

1 Introduction of BIOENERGY
2 Back ground —Pupuk Indonesia and Pupuk Kujang Cikampek-
3 Image of Business

Treatment Flow

4 Outline of Biogas facility

5 Profile of Organic waste

6 Utilization of Biogas

7 Utilization of residue (fermented liquid)
Business feasibility

8 Precondition [1] Capex and Opex

9 Precondition [2] Reveue (Treatment fee & Biogas)
10 IRR and payback period

Way forward
11 Way forward - 3 steps to develop business-

12 [1st step] Laboratory test
13 [2nd Step] Pilot project at R&D center

2
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Outline

1 Introduction of BIOENERGY

2 Back ground —Pupuk Indonesia and Pupuk Kujang Cikampek-

3 Image of Business

1-1. BIOENERGY -Back ground-

[Business In Japan]

» BIOENERGY is operating Biogas facility which
accepts 100tons/day of organic waste from food
factories.

» BIOENERGY has been operating the facility since
2003, and one of pioneers in Japan.

» The Biogas facility generates Methane gas, and they
utilize the gas to provide 1. heat by gas boiler, 2.
electricity by generator and 3. city gas after
purification.

[Business in Indonesia]

» Tokyo Metropolitan Government invited BIOENERGY
to visit Indonesia, and found huge potential.

» BIOENERGY formulated a team with NTT DATA IMC,
and began considering Biogas business in Indonesia.

> Ministry of Environment Japan accepted our proposal
and we began a feasibility study in order to make a
proposal to Pupuk Indonesia and Pupuk Kujang.
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1-2. BIOENERGY —Technology, process flow of Biogas -

» Regarding the liquidized residue after the fermentation, BIOENERGY dispose to sewage after
treatment, because agriculture zone is far from Tokyo.

¥» In Indonesia, we can utilize the residue as organic liquid fertilizer.
BIOENERGY is the first facility in Japan to produce both Emetay eronted rom 100 tovns of potidey.

Power energy 28,880 kWhiday (equivalent to 2,800 households)

electricity and city gas from waste s
Gas supply 2400 m'/day  (equivaient to 2,000 households)
adopted a system In conf witn i Heat recovery 100,700 MJ/day  (equivalent 1o 1,400 households)

:'»'-.rdlr-n food viaste into y and city has. i i CO: reductions 7,080 fonséyear (equivalent ta the amount absorbed by 921-ha forests, Le., area)

Food waste-Treatment Flow

Recelving faciilties > ¥ Crushing and sorting facilities » B Methane fermentation facilitiesk » _ Power generation facilities » »

Primary ang

City gas derived from biogas

2 Back ground —Pupuk Indonesia and Pupuk Kujang-

[Demands of Organic Waste]

» Pupuk Indonesia (Pl) accepted mandates from Government;
1. Improvement of Agricultural productivity by introducing organic fertilizer
2. Increasing production of organic fertilizer (currently 700,000 ton / yea).

» Mr. Saragih, the commissioner of Pl visited Japan in 2016, and we introduced various
technology to utilize organic waste for producing organic fertilizer.

> And we introduced ideas to utilize organic waste from food factories in West Java, and
generate energy and organic fertilizer.

[GHG reduction, Energy efficiency]

» Biogas facility will contribute to “Clean Production Concepts” of Pl and PKC.

» If Pland PKC introduce Biogas facility, you can utilize biogas (mostly Methane) which
alternate Natural gas.

> And utilized Biogas (Methane) contributes to huge amount of GHG reduction.
e.g.)Biogas facility with 100t/day process capacity will reduce 59,000tons CO2/year

[Utilization of residue]

» In addition, Pl and PKC could utilize the residue of Biogas as organic liquid fertilizer.

%> Organic liquid fertilizer will contribute to meet the mandate from Government.

» Some local Regency/town in Japan is using residue of Biogas facility as organic fertilizer.
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3-1 Image of Business -Geography-

» We collect organic waste from food factories within 30km from PKC.
» The Facility at PKC generates Biogas (mostly Methane) to alternate Natural gas.
» Residue can be utilized as organic fertilizer/bio fertilizer.

-IAM» Industrial Park

| 3 | *Collect “Organic Waste” from Food industry
) within 30km from PKC

5 A
) ) 1 ‘
Y J Drganic waste rganig fertilizer
Points of consideration o Y- T BESod factori®
-Treatment fee of Organic Waste |, Cileungsi Wlm 30km
(Rp500-750/kg, including Transportation} CIE SURYACIPTA7E]
-Demand of “Electricity/Heat/ Steam/Bio 3 =
gas” at Pupuk Kujang Jonggol® Pupuk Kujang Cikampek
-Demand of “Organic fertilizer” = Supply “Biogas{Methane)” to

the factory by “Methane
fermentation”
* Producing “organic fertilizer”
fromresidue

B sentuL

BOGOR® ' Agriculture Area (Vegetable)

Organic fertilizer

3-2 Image of Business -Flow of material-

> Biogas facility will accept 100 tons/day of organic waste from food industries.

» The revenues are as follows;
1. Treatment fee from Food industries via Waste hauler (net revenue will be Rp250/kg)
2. Biogas which alternate Natural gas

PUPUK =
INDONESIA [ X

PT PUPUK KUJANG —<
Japanese Technology ~Biogas
: el {mostly Methane, and
Blogas faCIIIty alternate Natural gas)
(Methan fermentation)
. R
- Residue

Organic waste
Biomass waste

| Waste hauler

Treatment fee

(Material of organic
fertilizer, liquid fertilizer
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3-3 Image of Business -Business model-

» There are some options of Business mode
1. BT
:BIOENERGY will “Built” and “Transfer” the Biogas facility to Pl or PKC.
And Pl and PKC will “Own” and “Operate” the facility.

2. BOO (please see the chart below)
:SPC will “Built”, “Own” and “Operate” the Biogas facility. *Please see chart below

Contract
selling Biogas
and providing material of organic fertilizer PUPUK KUJAN

Cikampek

Invest

BIOENERGY Vet SPC

[Special Purpose
Japanese * Company] PUPUK INDONESIA

companies /

| EPC / O&M | Waste hauler

@ Manufacturing, Civil works,
Installation Food factories

@ Operation & Maintenance

Treatment Flow

4 Outline of Biogas facility

5 Profile of Organic waste

6 Utilization of Biogas

7 Utilization of residue (fermented liquid)

10
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4 Outline of Biogas facility

» The figure below shows the treatment flow of biogas facility.
» The facility will accept 100t/day of organic waste.
» The required site area is 6,500m2 (0.65ha)

100t /day

Organic waste

Adjusted Biogas
100Nm3t

(L0, 000NM3/day)

*same as Natural gas

[ e e e o i

{Factories/Hotels/Restaurants/Malls}

i
11 I
Gas holder i e
1 EX(I;StIIIg
as
5 —— N/ L 13Mpa Generato
; = E____.. 5"
== i
e — o Purification/ ' :
e ! i Adjustment etc PT Pupuk Kujan
Crusher Biogas
/Sorting Machine i HEaE o - —-———
........................ (19,000Nmi3/day)

Dispo: ater

150m3 150m3 . 1 Biogas Boiler from ical
1 1l fertiliz cess
Fermentation Tanks .
Utilized as Dilution water
Farmland : 35ha W2.0%H15xL150 ()

il B |y @I_'-

Bio
Fertilizer liguidl

---------------- Oxidation ditch solution Settling tank
ermented (Aerobatic treatment)
iquid 145t

Material of & Dehydrated day
liguid
15 t /day

5t /day 5t iday
-4 Organic fertilizer

l 10t Jday

‘*’Dr\/lng in the sun

Disposed water

Dispose
*meet requirement

5 Profile of Organic waste

» The table below shows the profile of 300ton/day of organic waste.
» We considered the ideal profile/composition of 100ton/day out of 300t/day of organic waste.

> Wiith this profile, we can develop a biogas facility for 100t/day of organic waste with almost same
composition in Japan.

Profile of organic waste (300t/day)

Origin Type of Organic Waste

Rejected product
Milk (Factory/storage) Slurry

Sludge

Rejected
Icecream Factory Slurry

Sludge
Biscuit Factory Rejected product

Rejected product
Food and Beverage Factory S e
Hotel/Restaurant Kitchen Waste
Super market/mall Kitchen Waste etc
Total 300ton/day
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6 Utilization of Biogas

» Regarding the biogas from facility, we
will adjust the composition in order to

Composition of Natural gas at PKC
meet the requirement of PKC.

» InJapan, Bioenergy has been suppling Component % mol (Dry Basis)
biogas to Tokyo Gas utility network after =il ' Design Actual
adjusting the composition to meet their
requirement since 2010. 02 0 0

H2 0.3 0
N2 1.92 4.55
CH4 92.89 83.12
Ar 0.02 0
- . . . CO
Facillity for Adjustment of biogas in Japan L L
\ €02 1.5 5.17
C2H6 2.38 2.85
C3H3 0.61 2.37
C4H10 0.25 1.14
C5H1Z + 0.13 0.8
TOTAL 100 100

7-1 Utilization of Residue in Japan

> In Japan, the residue of bicgas facility (fermented liquid) is utilized as “organic liquid fertilizer
(PUPUK CAIR ORGANIK)” and “organic compost (PEMBENAH TANAH ORGANIK)”.
» As we showed the treatment flow, we would like to utilize the reside of biogas facility (fermented

liquid) as “organic liquid fertilizer (PUPUK CAIR ORGANIK)” and “material of organic compost
(PEMBENAH TANAH ORGANIK)” in Indonesia as well.
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7-2 Utilization of Residue as Bio fertilizer (PUPUK HAYATI MAJEMUK)

» We examined the residue (fermented liquid)
generated In Japan, and the talble at right hand
shows the profile of “bacteria”, “Actinomycetes”
and “Fungi” in residue (digested liquid).

» The parameter of residue (fermented liquid)
generated in Japan meet the requirements of
Ministry of Agriculture in Indonesia for Bio
fertilizer (PUPUK HAYATI MAJEMUK).

Parameters of residue generated in Japan

< >

meet the requirements

> Although we would like to utilize the residue (fermented liquid) as “Bio fertilizer (PUPUK HAYATI
MAJEMUK)”, the residue has functions to provide Nitrogen, and alternate usage of chemical
fertilizer as well.

» The table below shows the comparison of “Residue (fermented liquid) ”, “Chemical fertilizer” and
“No nitrogen”.

» |If we provide same amount of Nitrogen to the rice fields, the amount of crop is same.

» In order to provide same amount of Nitrogen as chemical fertilizer by Residue (digested liquid),
we have to feed huge amount of reside to rice field.
* Amount of Nitrogen in Residue (digested liquid) is 1,640mg/Litter.

Comparison of “Residue (digested liguid)”, “Chemical fertilizer” and “No nitrogen” in Japan

2006 2007
Experimental Weight of nm:l;agt:[l\ of anil':)tgr"l(te of |Resistanceto Weight of nitl};ogt:rl| o arrilrtl)tjll'n(:of Resistance to
plot crop brow rice nitrogen lodging crop brow rice nitrogen lodging
kg/10a % kg/10a kg/10a % kg/10a
1.3 times the amount of A 534 1.23 10.2 1.8 616 1.20 10.9 1.6
Fermentated liquid (A) 507 1.09 9.4 12 542 1.16 8.9 0.8
Chemical fertilizer 510 1.09 9.2 0.8 556 1.19 9.3 0.9
No nitrogen 241 1.03 4.5 0.6 259 111 5.8 0.8

ref) Experimental farm in Tochigi I
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7-4 Utilization of Residue as “Organic solid fertilizer”

» Abiogas facility which accepts 100t/day of organic waste will generate 100t/day of residue
(fermented liquid).

» And we also have to consider utilizing residue as material of “Organic solid fertilizer”.

» After dehydration process, we sell the dehydrated residue to factories of “Organic solid fertilizer
as a material .

> At the factories, they utilize the dehydrated residue to add their production.
The dehydrated residue will have same function as Cow/Chiken dung.

3

Image of providing the dehydrated residue to factories of “Organic solid fertilizer”

Fermentation Tanks

Fermented
—— liguid 145 t
Material of [\ B-F  Dehydrated day
rganic fertilizer liquid
3 15t /day _ -

l 10 t /day bt g

Business feasibility

8 Precondition [1] CAPEX and OPEX
9 Precondition [2] Revenue (treatment fee & Biogas)

10 IRR and payback period

18
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8 Precondition [1] CAPEX and OPEX

» Based upon the treatment flow, we estimated CAPEX and OPEX
CAPEX 125,000 Million Rupiah (Approx.)

OPEX . 5,562 Million Rupiah/year
CAPEX caPex Rp.125,000 Million
n . Approx.
el e Rp.100,000 Million
L - Approx.
Civil work 25% of Facility RP. 25,000 Million
OPEX OPEX/year total Rp. 5,562 Million
*without Depreciation Labour 30persons*6.24Mil Rp/Month*12 Rp.2,250 Million
Land RP. 0 Million
Electricity consumption 792,000kwh*1,000Rp/kWh Rp.792 Million
Water consumption 50m3/day*625Rp/m3 Rp.10 Million
Residue treatment (sewage) Rp.0 Million

4,290t/year(13% of Input)

*250,000Rp/ t Rp.1,073 Million

Unorganic waste treatment

Sewage Rp. 0 Million
O&M of facility Rp.625 Million
Expendables Rp.750 Million

L Rp.63 Million

_ ease(office supply/vehicle) -

9 Precondition [2] Revenue (Treatment fee & Biogas)

» We assume that the revenue is as follows;
1. Treatment fee from Food factories : Rp. 12,375 Million/year

2. Selling biogas to PKC - Rp. 14,891 Million/year
(alternate Natural gas for generators)

> We will supply residue for free.

Revenue Revenue /year total Rp. 27,266 Million
Treatment fee 100t/day of organic waste *375 Rp/Kg*330days Rp. 12,375 Million
Selling biogas 9,500Nm3/day *4,750Rp/m3*330days RP. 14,891 Million
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10-1 IRR and payback period

» The table below shows IRR (20 years) and Payback period.

1. IRR (20 years) : 12.6%Treatment fee from Food factories
2. Pay back period :7.2 years

ICAPEX Rp.125,000 Million
Annual OPEX Rp. 5,562 Million
Annual Revenue Rp. 27,266 Million
Annual Profit Annual Revenue - Annual OPEX Rp. 21,704 Million
IRR (20year) 16.2%
Pay Back period 5.9 yearsl

10-2 IRR and payback period -Sensitive analysis-

» The table below shows Sensitive analysis of IRR (20 years) and pay back period.
» The parameters are “Initial Cost” and “Price of Natural gas”.

» We set the hurdle rate of IRR as 15%.

» We will consider the initial cost based upon the price forecast of Natural gas.

IRR (20years) Price of Biogas XTreatment fee is Rp.375/kg
Pay back period Rp.3,000/m3R Rp.3,250/m3 Rp.3,500/m3 Rp.3,750/m3 Rp.4,000/m3 Rp.4,250/m3 Rp.4,500/m3 Rp.4,750/m3
.75,000/MMBty  Rp.81,250/MMBty Rp.87,500/MMBty Rp.93,750/MMBtu Rp.100,000/MMBtu| Rp.106,250/MMBtu Rp.112,500/MMBtul Rp.118,750/MMB
Rp. 100,000 Mil 14.89% 15.75% 16.61% 17.46% 18.30% 19.13% 19.96% 20.784
! 6.3years| 6.0vears| 5.8vears 5.5years 5.3years| 5.1years| 4.9years| 4.7years
Re.105,000 Mil 14.04% 14.88% 15.70% 16.62% 17.33 18.13% 18.93% 19.72%
e 6.6years 6.3years| 6.0years 5.8years 5.6years 5.3years 5.1years| 5.0vears
Rp.110,000 Mil 13.26% 14.07% 14.87% 15.66% 16.44% 17.21% 17.98% 18.74%
! 6.9years| 6.6years| 6.3years 6.1yearg 5.8years 5.6years 5.4years| 5.2yeard
Rp. 115,000 Mil 12.53% 13.32% 14.09% 14.86% 15.61 16.36% 17.10% 17.84%9
s I ! 7.2years 6.9years| 6.6years| 6.3years 6.1years| 5.8years ) 5.6yea_rs
== Rp.120,000 Mil 11.86% 12.62% 13.37% 14.12% 14.85% 15.57% 16.29%
- Q i 7.6years 7.2years| 6.9years 6.6years 6.3years 6.1years  bB.9years
A a : 11.23% 11.97% 12.70% 13.42% 14.14% 14.84% 15.54%
E 8 Rp:125,000 Mit 7.9years 7.5years 7.2years| 6.9years 6.6years| 6.3years| 6.1years| =
= Rp.130,000 Mil 10.64% 11.36% 12.08% 12.78% 13.47% 14.16% 14.83% .51%
N 8.2years| 7.8years 7.4years 7.1years| 6.8years| 6.6years| 6.3years| 6.1yearg
Rp. 135,000 Mil 10.09% 10.79% 11.49% 12.17% 12.85% 13.52% 14.18% 14.83%
. 8.5years| 8.1years| 1. Tyears| 7. 4dyears| 7.1years 6.8years| 6.6years| 6.3years
Re.140,000 Mil 9.57% 10.26% 10.94% 11.60% 12.26% 12.91% 13.56% 14.19%
g 8.8years| 84vyears| 8.0years 7. Tyears| 7.dyears 7 1years| 6.8years| b.6years
Ro. 145,000 Mil 9.07% 9.75% 10.41% 11.07% 11.71% 12.35% 12.97% 13.59%

I 9.1years| 8.7years| 8.3years| 7.9years| 7.6years| 7.3years| 7.0years| 6.8years|
|

69



Way forward

11 Way forward - 3 steps to develop business-

12 [1st step] Laboratory test

13 [2nd Step] Pilot project at R&D center

11 Way forward - 3 steps to develop business-

> In order to develop the proposed project as business, we need 2 steps so that to evaluate
following items.
[1] Quality and quantity of biogas from various type of organic wastes
[2] Effect of fertilizer from residue (fermented liquid) generated as byproduct of biogas

» 1stand 2@ Step take 2 or 3 years from 2021.

« Laboratory test at R&D center or other institute/university 5
->By using small scale of biogas facility.

1st St *Will R&D center have a laboratory and function as an institution?
ep Or will we collaborate with other institute/university )
- . w

* Pilot project at PKC
) ->By construct a facility which will accept MAX 200kg/day of organic waste *Please

2nd Step|  see next slides )

N
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12 [1%t step] Laboratory test

» Before develop facility at PKC, we would like to

conduct a laboratory test. Image of biogas kit for laboratory test
» We will use a small kit for biogas at an existing

laboratory.

e.g.) Institution/laboratory of Pupuk Indonesia,

Universities(ITB, IPB etc), BPPT etc

» We will test various type of organic waste in

order to conduct 3 items as follows; . /
[1] To evaluate quality and quantity of biogas T 7
from various type of organic wastes
[2] To evaluate effect of fertilizer from residue 7
(fermented liquid) generated
[3] To design a pilot facility at PKC which will ) l (0]

accept 200kg/day of organic waste.

-
\ 25
13-1 [2"d Step] Pilot project at R&D center

> Based upon the 15t step “Laboratory test”, we would like to construct a pilot facility at PKC which
will accept 200kg/day of organic waste.

» Site area is around 300m2, and test farm is 1ha.
» Construction cost will be around Rp.3,000 Million.

200kg/day

Organic waste
(Factories/H otels/Restaurants /Malls)
T

------- »
F ati Fridkrid 7

ermentation pufifidatidn, —_ ol
Tank Adjustrlent etc T ey ﬁ{L :
A dn = 5 o
% i Gas Generator

' 1.2kw

\ - - R&DCenter -
oo # 5 8 T Electriity
anual Crusher __DBlogas {________‘I =
BN Biogas Boiler 1 o s
Adjusting Tank - 1 1
2m3 I Lios au

MAX 300kg/day

3

(environmental recycle system)

Bio
T . Fertilizer
Way

Material of
Orianic fertilizer l

Dilution water
olm3

Test farm
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13-2 [2"d Step] Scope of R&D

» The scope of research and development will be as follows;

1

To evaluate quality and quantity of biogas with various organic waste
-> we will test Food waste, Rejected products, Slurry (liquid), Sludge

To consider how to feed liquid/solid fertilizer/compost to rice fields/vegetable farms
-> we will consider specific method such as piping/ mobile designed for feeding etc.

To evaluate liquid/solid fertilizer/compost at rice fields/vegetable farms
-> we will evaluate various liquid/solid fertilizer/compost from different types of organic waste.
-> the evaluation include the improvement of soil by liquid/solid fertilizer/compost.

To establish ideal flow for actual business

-> Based upon the result of the pilot project, we will consider the ideal flow of biogas facility as
a business.

-> We will promote the technology and business model to stake holders to establish business
which will accept 100t/day of organic waste.
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